HIV-1 variability may have an important impact on transmission and pathogenicity. Better characterization of the HIV epidemic in Brazil is necessary for the development of vaccine trials in this country. We analyzed sera from 108 HIV-1-infected volunteers from São Paulo City to determine serotype and reactivity for V3 motifs of HIV in this population, and the relationship to transmission mode. We concluded that the HIV-1 B serotype is frequent among heterosexually infected women, even in the absence of anal sex, and that two major V3 motifs, GPGR and GWGR, had similar prevalence among women (48% and 52%, respectively) and men (56% and 44%, respectively). We also observed an equal distribution of these strains regardless of their CD4+ T cell counts, clinical status, and mode of transmission. Even though V3 serology for HIV-1 subtyping is an inexpensive tool for use in developing countries, additional methods, such as heteroduplex mobility assay and direct DNA sequencing, should be included to determine HIV-1 genetic diversity. 
In 1996, Soto-Ramirez et al. (1) demonstrated that in vitro tropism for Langerhans cells is a crucial pathway in HIV sexual transmission and that HIV clade (subtype) E had an increased tropism for Langerhans cells compared to clade B. They suggested that subtype E may be more transmissible through the female genital tract, which is rich in Langerhans cells. This would justify the prevalence of subtype E among heterosexuals in the Thailand epidemics. In contrast, since HIV subtype B does not show the same tropism for Langerhans cells, it would be expected to be more related to homosexual transmission, which is the main mode of HIV transmission in the USA and Europe.
Brazil is the second country in the world in number of reported cases of AIDS (2) and 50% of all AIDS cases reported in Brazil in the last 15 years occurred in the State of São Paulo (3). Vulnerable groups include homosexual and bisexual men (32%), intravenous drug users (IDU) (20%), and heterosexuals (20%), while 18% had unknown or other risk factors (3) . The women to men ratio of reported AIDS cases has increased from 1:28 in 1983, to 1:3 in 1996/97. This ratio is 1:1 when only heterosexual males are included.
There are at least four different HIV-1 subtypes circulating in Brazil (B, F, C, D), and subtype B predominates (4) (5) (6) (7) (8) (9) (10) . Recently, it was reported that two genetically and antigenically distinct strains of HIV-1 subtype B cocirculate in Brazil. One strain has the GPGR motif in the crown of the V3 loop region similar to that of US/European HIV-1 isolates, whereas the other has a GWGR motif, which is unique to isolates from Brazil (6, 9) . We have analyzed the distribution of the two strains of HIV-1 subtype B with regard to clinical status (11), mode of transmission, and patient gender using a serologic test based on the V3 motif (12, 13) . A crosssectional study was performed among HIV-1-infected subjects participating in a study at the Immunology Division, Hospital das Clínicas, University of São Paulo, to evaluate the natural history of HIV infection in São Paulo.
A total of 108 subjects (85 men and 23 women) were analyzed. Median age was 33 years (range 20 to 66 years). Forty-six subjects were asymptomatic, 52 presented AIDS and no clinical data were available for 10 (11). Regarding risk factors for HIV infection, 56 patients were homosexual or bisexual men, 31 were heterosexuals (23 females and 8 males), 8 were IDU and 13 reported no risk factor. Four of the 23 women reported practicing anal sex, 15 denied this practice and no information with regard to this practice was available for 4 patients.
The EIA procedure was a modification of the method of Brostrom et al. (12) . Briefly, microplates (Immulon II, round bottom) were coated with avidin DX (Vector Labs, Burlingame, CA) diluted in PBS, pH 7.4, at 10 µg/ ml overnight at 4 o C. Biotinylated peptides representing consensus sequences from the V3-region of consensus B, C, F and MN, SF2, BR1, and BR2 strains ( Figure 1 ) were diluted 1 µg/ml in PBS, pH 7.4, 0.1 ml/well, and the plates were incubated overnight at 4 o C. The plates were washed five times with PBS plus 0.05% Tween-20 (PBS-T), blocked with PBS-T containing 5% dry milk for 1 h at 37 o C (Blotto), and washed five times with PBS-T. Serial 4-fold serum dilutions (0.1 ml/well) in Blotto were then added to the wells and incubated for 1 h at 37 o C. All assays included an HIV-1-positive human plasma pool as control. Each plate was run in duplicate and one plate was washed five times with PBS-T, while the other was washed five times with PBS-8 M urea. Peroxidase-labeled anti-human IgG (Kirkegaard and Perya, Thersburg, MD) diluted 1:10,000 in Blotto was added at 0.1 ml/well and incubated for 1 h at 37 o C. The plates were washed 5 times with PBS-T, incubated with 0.15 ml/ well of TMB substrate for 30 min at room temperature, and the reaction was stopped with 0.05 ml/well of 4 N H 2 SO 4 . The plates were read at 450 nm and the endpoint titer was calculated as the interpolated dilution yielding a mean absorbance of 0.5 by linear regression. An avidity index was calculated as: (urea titer/PBS titer) x 100.
The specificity of the V3 peptide serotyping assay was determined using 41 sera Of the 22 sera typed as GPGR, 19 contained P at V3 residue 16 (numbering starts at the amino acid arginine), one contained W, and two contained L or T. Of the 13 sera typed as GWGR, 11 contained W at V3 residue 16 and two contained L, A, or T. Of the six sera typed as indeterminate, two contained P at V3 residue 16, three contained W, and one contained V. Of the 35 sera typed as either GPGR or GWGR, 30 (86%) were correctly identified, four (11%) contained other amino acids at V3 residue 16 (L, T, A, or V) and one typed as GPGR was actually GWGR by sequence.
In a previous study which included some samples from the present study, HIV-1 subtypes B and F were both present (9) . In this study, serology revealed that most patients were infected by the B serotype. We did not observe statistical differences regarding clinical status or routes of transmission for clade B or for the B Brazilian variant (Table 1) .
In Brazil at least four HIV-1 subtypes (B, F, C, and D) have been detected and there is also a report of a recombinant strain between subtypes B and F (6). We should emphasize that the EIA assay used by us does not discriminate between subtypes B and F, and further improvement of the assay will be necessary to increase its specificity by using longer or alternative peptides based on Brazilian subtype F sequences.
The proportion of reactivity to peptides representative of GPGR and GWGR motifs in the tip of the V3 loop region was similar for patients of all groups, regardless of clinical status, modes of transmission and gender (Table 1) . In our study, 22 of 23 women were probably infected by heterosexual contact, and one was an IDU. This suggests that HIV-1 subtype B, with either GPGR or GWGR motifs, is transmitted heterosexually. This is in contrast to the findings of Soto-Ramirez et al. (1) , who have suggested that subtype B is more likely to be transmissible by anal sex, and thus is more prevalent in homosexual men. Our findings are in keeping with those reported by Luppi (14) , who found only HIV-1 subtype B by the heteroduplex mobility assay (HMA) among females attending an anonymous HIV testing center in São Paulo (13) .
The current HIV/AIDS epidemic in Brazil is caused mostly by subtype B in São Paulo (9) , with similar distribution of the two major variants (GWGR and GPGR V3 motifs). These findings may be relevant in the event of an HIV-1 vaccine becoming available.
The EIA employed in this study is not able to distinguish between antibodies to subtypes B (GPGR) and F. Therefore, some subtype F viruses may have been counted as B in our analysis. If this is the case, subtype F viruses are likely to represent only a few cases, since its prevalence in different studies has been found to be less than 25% of the viruses (9, 10) . More accurate subtype distinction could be obtained by using a more specific assay, such as HMA. However, since HMA does not distinguish between subtype B viruses with the GPGR motif and the GWGR motif, the EIA approach with V3 peptides must be used to specify the strain involved.
